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Abstract of JP7206599 

PURPOSE:To obtain an organic electronic 
element large in a carrier transfer degree and 
excellent in characteristics as a FET element by 
enhancing the orientation property of a 
conductive organic compound and using the 
oriented film of the conductive organic 
compound. CONSTITUTIONS 
polytetrafluoroethylene rod 13 is slid on a gate- 
insulating layer 12 formed on a silicon substrate 
1 1 at a speed of 1 mm/sec with a pressure of 
1kg/cm<2> in a direction to form a PTFF oriented 
film 14. The film 14 is covered with a mask for 
forming a comb type electrode used as an 
electric source and a drain electrode 1 5 thereon, 
and subsequently subjected to the deposition of 
chromium and gold under a vacuum of 1X1 0<- 
5>Torr. While the electrode 15 is partially 
covered with an aluminum foil, 5,5- 
dimethylsesquithiophene (DMSxT) for forming an 
organic semiconductor layer is vacuum- 
deposited. The element formation-free side of the 
substrate is rubbed to use the silicon substrate 
itself as a gate electrode. 
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[ft 2] 



jo 



x>ft£»saj»3tf*C£fcJ:9, MEtfy^h^? 
;M" D XT- V >©E|6j£|S)fc» o T* U rf?*? x 
*WtoWE0Mi»ftl/fc, ttlE^ , Jrf^7x>ft-&ft 

?*?©«&#&. 

UNHK3] #»J^h97**ox*W>El<WI<!!>* ^ 
fflfc»«****Urf^*7x>ft**j6«. gfc£2S 

M&B 4 ] * y =f ^*7 x >fc£4&©fi£g*t4 &, 
± 6 aT*e*««*« l KE4^«tt*tt#*EAM 

©aii*^xtt»*ja 2 KE*©tt««M4ft#ttEAK 

mmmi 5} * y =r x >fcs*»*©ii**© 
a&#7;v*;v£Teft£nTv»s»2$3ti tE*©« 

*f!^«iffi£l4K©*£K^Xttlt*)!( 2 ICES©** JO 
fcl****6©*Y^ httte 1 HBtt©*« 

tt*r«»»Eifliiis©«ii^&xtt»*« 2 icE«©wa 
«7*?©«tt#tt. 

«IS*6*'J^*7x>ft-&ft*«H«**BilC#y 

1 fcE«©#mttw«#«EisiK©»ii^sx 40 

2 £E*©««£*tttmEim*Jli 
«??*?©$lj§75£. 

[»#«8] TE5S (ft2) ■fiR3*l4#>J7irW 

« 2r>©«ffiffifcEfia-B-T«:.6«€tt^r««»Er6jR 

isjjaas nfc# Urh57^pifi' >ei*ii£©«b 



_^g>_CH=CH-^ 



[W#R9] #y7xni/>tr-U>S|^dt. TE 
5$ (ft 3) T«4n5#'J (2-* Mr*, 5- (2' 
-X?;l/A > ^->;W^-» -i, 4-7irl/>t"l/ 
» -Cfc*8l#3! 8 fcEfl©$«4Wt&*mEfR]«S/fl 

v»fc*a*?#?©tt8#s. 

[ft3] 

OCH, 




C H= CH 



OCHgCH 



C 4 H 9 



2 H 5 



m&flio] ^yxh^jw-Dx^i^EiBiffii© 

±lC#y7x=W>trr:l/>*&tt*©IHIM|c*tt»3 
1**j5riS*«*«*»S©*lr* hS(C«t*»**8»cE« 
©»«tt*«»*W»«l*«^fc*ll« : P3lff©«jl* 
ft. 

[58?5©Pfflfciil9i] 
[0 0 0 1] 

[^^±©ffjffl^»] u^-jkwi 
«tt*»*fc 2©»«ft#«#»©Ei«tt*«irr*» 

iS7jftRt;««tt#««»El«lKSffl^fc#»S^^ 
©SjgTjftJcMTSfe©!?. -WiLTttE««fitfrtJS 
*mElRjBI£fflV>&®l?3&* h ?>3>X*#FfcHTS 
<fe©T*£. 
[0 0 0 2] 

[«e*©Sffi] at*, w«tt*u d7-^tfiJi?'j7 
-&g©*«***mic^*»Hf^A«ic&snT 
cn&©*mftffiv»fca*©*^*>wi*3*i 

rf^7x> J f*7^a'>7x>c^$n5Jt««Hfi» 

^©*«ft^«fti*«tti»»f6n*. cft&©*twt**f 

ftfkfcU cn6©»»ft«^#Ti:l/TfflV»*l«tett 
tt»«t»fc*ft*«^ <*fcttiE?L) ©fM6©U*a*«# 

[0 0 0 3] £©, #8* fc*f7«*T <*fcttIE?D 
©#»© 3 lC*# < B?©-' 
hV< l45HHIi©Klft««fcV>5n«3W>«El/TV>&. 
ft*. *«***m©firtD5rftfcUTtt» ft^ttB*© 
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SiR«lcElR)S-8-S?5j£ (#W¥3-2 1 86 9 1tii 

(»W¥2-4 4 6 0 > iMMfctfUV- 

OW**B3£U«Wfl9lcj|#-r* C tiCfcoTEfiStt 

[0 0 0 4] &««?3WPTt>ajfc8gb7 
>-7** (KTFET).-tt. MA(2»A««it««lzB 

¥3-25566 9*4MR) *fcttt'J^*7s>ft 
#»£J8V>ifct>© (Gilles Horowitz^ : 57+— 7\>|, * 
7* tk*a7- ll/i' hn-^x : Gilles Horowitz 
et si, J. Molecular Electronics, 7, 85 (1991) ) $p 20 

[0 0 0 5] 

fcffl HTfWSftfc F ET^tt tf » & T * 

[0 0 0 6] CO*j«*«WraiWT«l*«, T.Dyre 
kleve,ttt8tt«IC@# • E|Pj£it&#U?:*:7x>SP| 
#ftfflV>*Ctftil*LTV»* (T.Dyreklevffi : 
7-4 y 9 ^^;i/X:P.Dyreklev et al, Synthetic He 
tals, 57, 4093(1993)) . VfrlsteiflZ* £©<J:5ft« 
*Tfei^3n«»lfili, ft* 1 0-' cm 1 /VsS 

&• *©±» «?**©«»*«. WttfFETJimc 

ftKJ:lCJ£*'*'*&fr>3fe©-?. Z£nCftlKj9tBJI& ^ 

[0 0 0 7] #'Jfh77MDIfW> CRT 
PTFE) EfaR£ffl^fc#^E^ISl2ffl-*©*m, 

rfT-oi 5 fcWitTJtftWteSH^otffl fc* <5E 
[ooos] *awTttc©^5Bfl««fc#y:^* 50 



®W¥7-2 0 6 5 9 9 

4 

7i>Wl;^ti^tT, PTFEEfoBtSJBWfc 
#?IWia*©Sr/Bttfc*I8U «^*^£*fl!T<& 

WErtHt*»*;:£&BWfcU $£lc:ti£gm?©# 

< -rsKisftaftsmro- * c t * b w t -r *. 
[0009] ttettMrameGffltt 

P T F EEftRfclCX tf**->*;MKjfc«Jl LTEfoS 

I^fcSttS&ttftfc* 2TO*&»*ft£U©*U =f 
?#7x>o*^fc*p^©«IB#»fcLTfflV>*i: 

^©«s*ft*iifw-*i:£*B»£-r*. 

[0 0 10] 

[S!jS*»ft-r^fcfe©#g;] iTIBBWS^-rs«:8& 
fc. #£ii©$fttt£ia*mEftlg|©S8£7J8:te. SIS 
±te JMt sn&# U -r h 9 7** ax? 1/ >E|S]I8©± 

cmca (ft;D Tf*sn**u^*7x>"fl:^*s 
[ooii] *8B©g-©*il«?s?©ai» 

#«HU #U:*?:*7x>fc*4MBrtll*. »rtJ-T*2 
^©*ffiWfcSS3-arT?iSW«S^^©Sjg^a-e 

»ot, WR±icKrta3i*nT»j«anfc#u^]»9 

7^*01^1/ >BftK©«lB^ tU^ft7x>fl5 
fc#r*»jK31**E£fcJ:D» J»B#U?h97**n 
X? 1/ >©SfR]7J[6)fctfto U :f 7 x >#^g«l 

ft»*r»tv>5«iiji«ijtfc%©T»*. 

[0 0 12] MElMJICfcHTtt. #>Jfh77MD 

x? w >SBi^M©g® te&j&s He U ^f*7i >fc 
2as«±©^u ^f*7x>ft^«n! 

[0 0 13] S«:IWE«J5Jifc*V>Ttt» t'JJf*7i 
>fcfc*©M#*#4«±6BlTT**J:&jW*L 

©***© a tt#7 ji^/i^-cmis nrv» * c t 

[0014] s&MEiiMitefcfrvrtt. ^u?h97Ji/ 
^•ax?w->E[p)K©±lc^'J if*7x>ft6»« 
»S***tt*»«§fl!*fcl4»««»5©+t7. hftfcck 

[0 0 15] xfc«(l2«jfi)clC*ViT«. *'Jfh77;V 
* □ x? W >Ei^K leftist 6t'Jdft7x 

[0 0 16] ^t. *5EW©»z:©#««^T©3Wi 

7fj*«, ttria^ (-ft 2) v c*$n-5^U7xxi^>tfx 
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E#'J 7xxl^>lfx^>i;fcl;t£08i3#^£>fcSE 
[0 0 17] *fc*HBj*K*t>Ttt, #'J 7x"P> 

v-p>mmmt. laias (ft 3) -cssnsay (2 

-*h*->. 5- (2' -x^;i/A^->^+-» - 

1, 4 -7x-|/>tf-b» 

1*1165$ (ft 2) JfcOC (ft 3) fcfcViT, nttlO 

[0 0 18] *fc«F?B«!^»C*ViT«. #>Jxh77^ 
# P X ? W >E|pJKO± U 7 x- V > fcfx W > * fc 

[0 0 19] 

C«fcti«« S«±ttJ§M££*ifc#y^h57;w*nx5F- 
U>Efill£©±(;:iffie:£ (ftl) -e^sns^y:*?* 
7 x >ft-&#j$&M£ii;3 £ t lc«fc y * y ttHrv x > 

ftmm%\zM®t% z. ttmrntttz. 
[0020] *fc#»9i©sg-©wtaii^?©§K§73 

8£±ntf. *y^*7i>ft^«siffiisj«^ *fisrr 
Brc&oT. s«±tiBisiffiii$nT^$nfc#yx 

>ft£ij£&&!!2-tt\ !Htt2#'J5rb?7JM-aX3^> 

©EifrfrfiKJGo-c^y ^?^7x>^HPS«i^ffi[Bi«g 
&ft ut. me* y ^*7 x >ft£#Eipjisi£H^-r 

[0021] to)7-vjy)\s*ux?v>mm 

<D&mz&mZ : &Z**)3 : ?*y*>tt,£®i>^ 

9i©#i£u>ra:«fcn«, 2as*fe«*ntt±©^y 

W7i >ft£%£p]f$fc--75fal;:E|nl S tt* £ £ 
[0 0 2 2] *Vtt*7x>itit®><Dn£mtf 

4 &± 6 jutt? * s 1 v>5 #b t \z <t n 
a. ft#atRtf#i)mcgnfc£ittt£t»*mEfii8x 

[0 0 2 3] Sfc, *yrf3 t *7x>fc£4WiH 6 fiDfll* 

± 0 mz&ftft®&m?zm=?m=F*tt§itz> z. 
[0024] ^yxh^7;v*nx?k>si6jii 
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[0 0 2 5] *&, tf'Jxh 77)1^0 X3^>EIp)8I 
tftfflft* 5 * 'J 7 x >fc£tt*«M£-l**Rfc 

J0 ft*. cn«PTFEffir6JlStC«fcoTgi5»«fCffil^tfc 

[0 0 2 6] *89!©3gX©#t&«?^©S3j§ 

jjmz&nfc «afB^ (ft 2) T^^n-&iHy7xxw 

* 2 ^©SffiWfcEHSiiXfcS^ttWmmElSlBi 
[0 0 2 7] #y7xXl^>tfXl/ 

tfnas (ft 3) -cjasnstfy (2 5- 

(2' -X^JV^i'Jltti') -1. 4-7i-V> 

mxv» ~?&z>}i^v*f&me>iif£i'^m\z£ti\& 
&mmm<. ®mmz wntttinm^z z\ttzz 
v Gmmtti-tDft&z-z fctRi-h^-a-i z\ t&°imt 

30 

[0 0 2 8] /py-rb77;^ax? 1 l'>E[6)K 
©±»c# y 7 xx v > trx w oti^ffc^ttH 

[0 029] 

[Ultra aT**w***wic»iiM-*. Mt2«mtt 
Gmtmmmmo&mmtz&tui* ss±tc^sn 
&PTF EEi6)8g©^sfc & K>%mzit\mm>p>o* 

mmtmmfamz&fc-f * z. t \z°im tts.z. 
*Hisrac*jviT®fflsn*a-&g*i4*^6-e 

» y rf?3)-7 x >tt#fcEl6H4«|6l±$ iiTUft 
«^lcfe«^K*tM-&S4 («T4fi#) ©StClO 
S/cm, «^S^5 (£^T5fi^) Ci^KlO 
•'S/cm, a^S^6 (6AT6S#) O^f' 1 0" 8 
S/cmtSgsnt*D (I. Molecular Electronic 

s.7,85 (i99D) , m?%=?tLTfcft?zmm&ttn 

50 Tfc5S#?10- 5 cm'/V/s, 6i^T5xlO 



-594— 



7 

■> ~4x i o- ] cmw • s tumtmzmwcm? 

[0 0 3 0) *UT3Sfc***W::feVvc, ^'J^ 
* 7 x > *m ^ rcMGRZW U 7 xX V > Hx P >£f c 

co o 3 1] PTFEgei6)K^mtt ; &t8a»& 

6««tt^r««»*KWUTi»)< REIC P T F EEftBtS: 

»*-r* c t c «fc o ^ s fc£ffltt®ffiv>3ra&gffitt& 

ElftR&»fiK-r*ct3&niriBtft:». itiliPTFEE 
AKfc «fc r> Tg&#« IcEIrJ t fc^mtt^tg^flcO^Hdt 

agnate* c t ic«t * fc©-cc&3. 
[0032] a sic, ii^5 2ajs*ittt-?-n«±o^ 

<k£$M£W;:, #8©S£*nB#lc,k 
onxtt, H*tf*H&c!>:fciit (5?y-7-;w *7* 7 

4 Ml — : S.Hotta et al, J.Phys.Chem., 

97, 7427 (1993)) iCgB«*^^>. Sfcg^KJ; 
EftlC££$*£K»JUT#*S&g#i&S 

[0 0 3 3] tW?t7i>M«lO*fflafi 

D (H. 77*5-f F7^~7y7X P^- 

X:H.Akimicni et al,AppJ.Phys.Lett.,58, (14), 1500 
(1991)) , Z<D^1S.^)^t7^y<D^m\Z^T 

ft 5. SfciineWct), #^©Poi&£:rj^;i,?^>& 



(5) #l»¥7-2 0 6 5 9 9 

^raicfflv^n^. zn^<r>^mn^mz-D^T\t, 
Mx\mmK.Tm®t>\z&^TV\-i-)v ■ *y • 

U7;V">-5XhU-|gl#8 3 5H (S. Hotta.K. Wa 
ragai.-J.Mater.Cbem., 1, 835(1991) ) fc, \DV*b\z£. 
•^T^rSX h'J- •^•7- 7fU7Ml4#l 1 0 6 
H (M. G. Hill et al, Chemistry of Materials, 4, 1 
106 (1992) ) IC, SfcT'X^SK.fcoT^ST.bU- 
•^•Tx'JT^XffH^ 5 4H (J. Guay et al, 
i0 Chemistry of Materials, 4, 254(1992) ) K:$8&3ft 

[0 034] EftOSMSWU PTFEEfalS'M&Xt^ 

tt, I.C.WittmaDn.P.Smith^lclct^S'g (Nature, 352, 
414(1991) ) \zmm&$>Z>. ^-'J^^-7 

x>^t*o^^fi|ft©^§LfcW#fb;-&%«, -?-©#^ 

P T F EiBfpJ&ldfcttS P T F EftTSKWrS 
-B-TElpJ-T-S. *fc^U7xn^>^t*Oig^^-&% 
raat-l-oK5H«SPTFEBlAl(lK:*»*PT 

# FE#^SS»c¥f?2-&TErSrf-5. COfc*IC, #3£W 

#'J7iZl/ >HxV >*£«^©S§ag#©;?M;:|B &n 
&V>. cn&^lCfe, #iJ7tfl/>. 3j^»J 

ft7iX #>JtfD-Jk #U7irl/>^l/7-f 
H, *'j7irl^>, tf'J^xXl^tfXl^fcif©* 

:* U =f v-fli-&4»^^ U 7 xx k > tfx W >fc i: *t^f 

7V7 ^-7* 3>^f^>^'J?-XSltK^ 
50 2# (Handbook of Conducting Polymers, Vols, land 
2) te£\zmm&$>Z>. ^U^V-ft^lcMb 
Ttt, W.T.Hoeve&ICtoT^Y-^ ^"7* 7^U* 
> ^"5^^ VD-If-f^l 1 3#5 8 8 7M (W.T.Ho 
eve et al, J. American Chem. Soc, 113, 5887 (199 
D) . A-Takimoto^lrioT^^/^x-Xv^-T-JP 
HrJ 77'7'f H 7-f^y?Xl3 2#9 7 1H W.Ta 
kimoto et al, Jpn. J. Appl. Phys., 32, 971 (199 
3)) , A.SakamotoSlC^oT^^xWi'^^^X^S 
5#5 9 3H (A. Sakamoto et al, Synthetic Metals, 
40 55, 593(1993)) > C. J. ToussaintlC«toT77^ 7 
^)7s9)\%2 ltl 0 0 2I (C. J. Toussaint. Acta 
Cryst., 21, 1002 (1966) ) fc£fc-&jfr*>«HBREHMfe 
1t £* \Z W? ^.EiS *t» 6 n*. 
[0 0 3 5] PTFEElRlK0^77ftlC^^T 
1 b J MiO±a©Wittmanne©^lcE«^*^„ 
M tt, ^ 5 7s ^> U 3 > <7 x A^: i* ©S S ftg«± lr P 
TFED^K^ffJEL^:*^. -^[S)ICffl?|-r^£^5 
ffi»Tffifflfc <i>©T3> 3. ^mtt^t8«^©E|6]«, C 

n s ottm<D p t f EEfBjiS'sojtsogjaic.j: 
mzmmLnz. zw^&tVT. ^^«asfrt>ns 
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CO 0 3 6] *3ttSflT*3*'J:*^*7x>fl:fcf!»i *60#tXh». PTFEBSlBlJ:T«M»- Hfls** 



»^S*t4^6»6CD*U^*7x>&y;»^*^(0 7x>**tf3tt<&*J»fct/m*nn'<XtfX ?n 

a&»C7;V*;VS*^tfc$l^!iW*L.^. £tl£ n*;i/A, mt*?)V, 7thX 1, 2, 

<DT)\s*)vwmmmmz&^T, ^mmmzm^vit 4 - h u ? a x sm^h^ats h (dm 

1tt>?<DfrfS.t>-f. PTFEffifr&gBi©^fntt£|pl JO [0 0 4 1 ] #HSSWC£tt£W?^©5-£ F ETjSS 

(3fl#) , j>^^-f*7i> (4 (1) n-H-^Snfc->U3>3S«l 10fr«ftlR« 

*#) . w^>W7x> (sfift:) , «wf fcvxs ioi jfe&ftay-MMWB 1 2*»jarrs. 

t7x> (6S#) , 5. 5' ' -i>*?Jl>?-?ty (2) 5/>j3>ISiR*a3a:SflElClPjftU y-Mft» 

xX 5, 5' ' ' -y^»^*?-ft7iX B©±KP TF EUy H 1 3 &j8£fc£E#T!ffEEU - 

5, 5' ' ' ' -y^M^^>^t7xX 5, Jfe«FlftK-jeaU«T?»5IUtPTFEEft*R14Sf« 

5' ' ' ' ' -^f*W->^t7i>, 5, JB-T5. 

5' ' -i>lW-f*7x>. 5, 5' ' ' -yl (3) PTFEfifl*Rl 4S«IL&y-H6iil 

W)*^-ft7xX 5, 5' ' ' ' -3>Xf\* 2©±Ka$»*8MteT?OA2Kte*>S*j£3n* 
^f^*ft7x>, 5, 5' ' ' ' ' — Xx^;Hr # ifOV-XWHK>iSl 5^t5. 

*XY?*7x>^)it*||J6^K*$ViT^fcfflVi# (4) fflM?«m*&&S*1M 1 6«Affi^&0!»K 

[0 0 3 7] *&, *^s«c*»5t'j^7x> >mm±RVzft*>om&m\zmtiim\zmm-Mfc-r 
aft?m<Dimamz%&-rzT)i*)vmm%&iR 

U-Ir^il 1 3g5 8 8 7H (W.T.Hoeve et al.Jour «U 9UUft&1"«. 

oal of American Chemical Society, 113, 5887 (199 [0 0 4 2] #M?tttMl 6 £y-b*ffi££8fT 
*--yx^dM liMTOt'J^ft7x> 30 *y-M8«#fH 2tUT©»fltti'»tl/TttS io 

0£jS**flrLT^S. £&, 7-f->a-5tt, Organi a , T a» Oi 1 6 t LTtei'TS X.? 

c Materials for Nonlinear Optics (£Hft£*ttd£l A'^^X #U Ifn^r^a-^POSKH^JWaSfett 

7 6R(1 9 8 9) )l;i4l#iTOt'JJft7x> tt*tWSnS#£ftKI8£3nfc^. 

[0 0 3 8] *mSWlC^ttSPTFEffi|6jKt« I. [0 0 4 3] ^^flttJIO.kSftFET^et 

CWittmann, P.Snith5lc£oT?8f?r3n;fc (Nature, 3 mzh, *$kMmz&h*mm&^®M&*ttmz> 2 

52, 414 (i99D) ^cs-^Tftssnfcffiflgrc ocagcDKirii^fcffiga-B-fc^s^m?^ 

J"J3>M^©S«SMU PTFE^f,&^S 43 [0 0 4 4] &T*#mfflV>T£ 5 K3¥*f Kl^f 

0PTFE»^Hi*t^5-f K**T«><*rtIt»-3fcP (£JM!1) PTFEEfaR«#jfcl,fc;tf9;Ufc««* 

TFEffi|6]l8£j§^f g&StgertKAn, 1 x 1 0 5 To r rOXSTl? 

[0 0 3 9] SSIC, #£|£WC:fc#**'JnW:7x 5, 5' ' ' ' ' -^fmwf*7x> (S*T 

>EftK*»* , r**tttl/Ttt» X$im CVD DMSxT) ft**3ttfc. ^>Wf>^- 

tic. MBE&£©£Wgj&o>5©;£8;, XK>3- r-f> hfcl OmgODMSxTSAtl, MftHW&SKHS 

m :/U-H3-5V>^?©$8W>£©**Xh T?©g8t£l OcmiU fitaini^tciDffo^. 21© 

PTFE©fflb& (3 4 0*0 fitT©^*^^ ^^il^n&mffJtt 2 9~ 3 0 Amp s T&ofc. 

*n?**«Gtt. PTFEffifiIlt±Tli*#- HfcS-fr* PTFEffifl&±KJ§M&SnfcDMS x TglKtfUTE 

Bwttjwuifsn*. *&. **««i:tw#u7i u(mmMm : ?m®LmRvmnxi?h)KD2-&&&m 



[0 0 4 0] *v*vm\z&r>ftm-z>n<o*vtt* 
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&Ltc. HlKDMSxTOKiRX^ h)l&7n-f. P 

t f E#**ic»LT¥ff xftomm^z < mmz 

e V Cfc^T P T F E *mfc5f|ft| ( P T F E ©El6l# 
|p]) IcftTSEfrL^U^^x^^WlKiKStS 
J±fi¥fT*lSj/^a*(fi)T*& 1 . 9 4T&ofc. 
PTFEBH|Sj^^ffifflL^V^7X*«©*IC^«Lfc 
DMS xTliS«SI::ftL;J-'J:/^:*7x>©*H^t 

llltlCfto£«$TflgiSfcLTV>5©leftU PTFE 
Ef6)^JilC^5nfc^U^^7x>ti^^PT 10 

f EEifij^fttcTO icSH[6j$nTifeS{fc;bTV^:: t«t 

lWB3n&. 02 (a) tElBjSitfcDMSxTMOT 

[0 0 4 5] (^JfiM2) PTFEEfi«**H«&b3fc# 
77.S££K£sfcigHl*3l;:Att, lxiO" 5 Torr 
©X£TT5, 5' ' ' ' 4 
x> CETFDMQqT) J^IS, 
*x>#-Mc 1 Omg©DMQqT£Att, jf&«lE#> 
SSfcfflSTCDEJSifc 1 OcmtU SftSD&fciOfT 
o£. C©^5!l*JgCSSEnfcfi^tt2 6~2 7Amp s a? 
T&o&„ 03lCDMQqT©KJR^^^ h;l/S:^-r. 
P T F E$HHBfc#UTW#ffl©««a*;*SKH»3 

ft, #iC7c-7t'S^©jfc!RiRx^;^-Tab5,3. 6 

e Vfci5V>TPTFE5Hf@#fa (PTFEOE^ 

4 5T$ofc. Se.lCPTFEE|6j|^SffifflL^Vij5f7 
7,S«©*fC^»LfcDMQqTfiS«Sfc^b^»J^ 

3©fcftU PTFEB3|6jK±tC^3nfc^U 
7i>tt^®dtPTFESB^lp)t¥fffcElRjSnT 30 

fe&fc\sT\,i*?Ltimmzmt. 04 (a) iceirjs 

tfcDMQqTI©TEM?R, »tfB4 (b) fc«f 

[0 0 4 6] (S^JS^3) PTFEBlft«*»*Ufc* 
9X*«**2HK*»BrtfcA*U 1 x 1 O- 5 To r r 
©X£TT5. 5' ' ' -PtrJUrVt-jr-tt-j 
x> (StTDMQtT) 

Xx>#-Mcl OragODMQtTSAn. SfflK* 

•3 &. c <Dmmmm\zmntzmm\t 23~24Amp S 40 

-Ch-oTc. a5ICDMQtT©KiKX^^h;P£^-r. 
PTFE^H t «fc^UT¥ff^l*I©»JR^#<«aiS 
n. »fcx-7C'ji#0**JRX^*-T*a3. 6 
eVI;MiTPTFE^SB^ (PTFE©Ef6j^ 

fa) •-^i-«!R«3sarjta^ff*r6)/ss*isjifr*?) 

1. 6Tifeo&. SSfcPTFEEfiBlfc&fflUj^tf 
7^S«©*fclS«LfcDMQ t TttS«®^L-^U 

7 x >©*HHgatajt fc # 0 t^siTifeafl: lt 

v»*©fc»U PTFEEfi&±fr^<*n*:*»J:^ 

^•7x>tt^«(*tpTFEE|6]^r|6]frWTtffi|S]$n 50 



&BPP7-2 0 6 5 9 9 

DMQtT©TEM?g, RtfH 7 
t. 

[0 04 7] &mM4) PTFEffi|p]®|£^/£L;t# 
7XS«**^»gS^icAn> lxlO-'Torr 
©XSTT5, 5' ' ' ' -i?*?)U?V4>*?*y 

x> (KTDMQqT) £©*£» ©&!;: 

ttv PTFEE|p)K^J^5nTV^^5XSS*8 0 
tUCT»I»Uttt*TV»fc. I$»13, ^>^7.x>^-h 
C2mgODMQqTSAn, *S«*»6S*W*T© 
Sg&t£l OcmiU ffittSO^twiOfrofc. £©!$& 
MW.\zWLtirzmmt2 6~2 7 Amp sT&o£. PT 
FEEfi&ilC^SnfcDMQqTBSICftLTEM 

5£Lfc. 0 8l::DMQqT©KJKX^7h;i'£;K-r. P 
T F Etf^gfcft LT¥fT#fl©5£iK#*€? < fUH3 
tl» ftfcrc-7i'S#©ft©iR:i:*;M i -T;&*3. 6 
e VlC*ViTPTFE^^[6j (PTFE©Elfi]# 
fa) tft-r^El6]l/^*Ur/5 1 ^7x>^©©)R3SS 

[0 0 4 8] (Hifi^5) STFW^&lCftoT, 5, 
5' ' ' ' ' -^^t^m7x>^lfc. 
n-^DW>M5H0. 1^K17. 8 0 g) 
&tf2. 2' -m7i>0. (16. 6 3 

g) ^n-^ni 2 5ml ©**y-;HaBW*&tt* 
«3-&T^-&U 5-7Dt-2, 2' -tf^7x> 

[0 0 4 9] — R. M. Kellogg -J^—)-)V- * 
7 **—)3-y>7 -<r5.XhVm3 3# 2902-29 
0 9H (R. M. Kellogg et al, J.Org.Chem., 33, 2902 

(1968^) ) \zmm-znT^zijmzvitw?x2-* 
^-5-7nqE?^7x>&^u n&m8~?%& 

L-fc. £n#&0. 0 9 2mol (16. 8 0 g) 
IRU 6 0m 1 <Di?X?)V3L-'rMZ®m-Zlt> ^nS 
#8cD-h£iILT, ^;P©T^->7A (2. 24 
g) G&Wlif&tt&XT-JHrX.—' T)V 12 0ml (pfcJOA. 

Sfi&ft (0. 7 5g) ©1, 3-fcTX (v7xX;l/7* 

X7^y) 7un>~y*r)\, (id *D9-f F4in*., 

^±^^5-^-2, 2' -tf?:*7x 

7 0m 1 OS?x^;Wx— 
TUT, -SSa^tfc«4^Kjt6SbTTIEiC tffc 
4) ?gSn5^e05-^^-2, 2' : 5' , 
2' ' -^-^7x> (16. 5g) Sftfc. 

[0 0 50] 
[YU4] 
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[0 0 5 1] Z*>\Z. CO«a*54.0gS»»UT40il 
©7-feh>»cagJS¥£it\ -^T3.0g©n-^D ; ED-i7-» 
-f 5 H £40ml h >ICjgJ??3-ttT 2 

2' :5', 2' ' -^-^7i>Ott« 

saxcnsaau #»©#Tife#L;t. ;i©tt:3B£ 
It. 

[0 0 5 2] k*7. (h'J^x-;W7*^7W 

» = (II) JQ7-f H1.93g. M»&*3.86g 

»ft*fcH«UfcTHF7ftil*aDjt, «#LT&iS&© 

ftwiv>#iMisii/fco«. ±ia©iga££©s»» 

fplC&AU*:. C*l**Sr80t:teJllJBkUT5WW3t«Ufc 
*S«*»»U 3*Jg©*Kl2 0mlTffl3Il/T 
1. 2g0jM»ft©5, 5' ' ' ' ' 

[0 0 5 3] ETFIC5, 5' ' ' ' ' -VttfrWi/ 
f*7i>*«t*«#l CftM?t!*Ml 6) tl/ 
T->U n >/P TF E_t\zmML1tF BTSffCffWf 

[0 0 5 4] ^KjblS^M-IBll^ffilC^SnTViSn-H 

ptbTPTFEBB|6«gl 4 Sfcfcbfc. TfcbtS, y 
- h^&l 1 2 tft«»»ft«**1*6S/tj 3 >S« 1 
1 ©S«i&££300 < C*T?iin^t, XfilUe&SSHU 
SmiSTinStftLfcPTFEOy H 1 3fcJ:-oTS«fc 
E£(lkg/cm') tm?Lt£&P>mWi±Z-%.-%\(>\\Z-%.m 

*««fc*^T»4«Mt&il&c;P T F EffiftBS 1 4 ©W 
I D = (^C Q Z/L) [ 

[0058] Co »m&ffiasfcD©y-hj6 

«fc 5 lc-> u 3 >S»K^)R©±Hx7 a >£frR«#£l 

^©il^W^^Xtft*,, 3 (&1) fcfcV* 
T, KP-f >*JEE(V D ) S-gtLty-hfffi 

(v t ) ©gftictt-rsnw (it) om&zt 
zt mi) \mm,-$n. rm^ at 2) tfc*. 

[0 0 5 9] 
[»2] 
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*#te-?-ni?ni 0 0 nmRtf5 0 nmTiBoL 

Bi&tfPTFEEiBjBii 4<Dmwt> to<Dnnwzh± 

TmVlZVrc. X\Z, f^StfcPTFEgBlpJKl 4±{C 

©fc«6©TX^£mt&7!><'b, 1X10- 5 Torr©X3TFT 
^□ARt/^^^ifLfc. ?nA)i£iftl 5 nmj£f£b 

«« t <D»*tt*6i±S-tt5 fcft Ic* a AS tfflt Lit 

jo [0055] f^Mt&msi 5©-»&7;i'5^'f;v« 

fcTBV»&**&. 5, 5' ' ' ' ' 

-^^fR^->f*7i> OTFDMSxT) 
bfc. ^>yxy>#-Mcl 0mg©D 

MSxTSAn, SftX»&£«fl£-VC!>liJi&10c 
mfcU Jfi«CBDJ»fcJ:0ffo&. 

[0 0 5 6] E ©^^E»iSICSSnfc«giE« 2 9 - 3 0 A 
•C&Ov D M S x TgCf 5 0 0 n m^i&o fc. 

ftfcf(till/&»»*«ftFET* : P©y-X» 
t*PW>*Sl Bib, *^*»jai/TV>*V>«©S/ 

fcRSHJDttSEfcfcJ:?), ~>'J 3>S«1 1 &#&y 
-MStU a»fcK£y-Ft&BWfc£Lfc. *m 

mw-zfcnvtcFETm?\z&ttz?v*)i&\t2 o o 

Mm, ?^Ufitt6mmf*o&. SSlC, ifflifcfiF 
ET#F©#«Kfc»S0. lmmfflMSi^-^h 
iCT&i&U *«^7^-^-7^7-f1f- (4145A 
Yokogawa-Hewlett-Packard, Ltd) fc«fcoT I -Vffrtt 
S»£L<£»*£*lflLfc. #»«©2?tMiS. M.Sze, " 
Physics of semiconductor device", 2nd ed., 440 (W 
30 iley, New York, 1981)fcfeV>T7i<3n*rv>3#ftftti!> 

gmttR^Tftotz. m*>. i -viracwwwfc 

[0 0 5 7] 
[ftl] 

(V 6- V T ) V D- V D 2/2] 

AI D /AV G = UC fl Z/L) V D 

[0050] E©ffiistt;*n£^fci-v4$i4«fc9#sn 
h* >mffi(cBijns n£«#©#i6j t p t f e^ 

Eft* fc©35rl*l E<JM6*. 1.4X10-' cm' 

EP "T^ n5m^©*|6Jt PTF E5)^BB|6)«i:©^|pJ$ 
SiftKRfcU «©^«*f^**l/<L«:*^*IP«l/ 

oT^a«S*«>&i:C:5. 2.36X10-' cm l /V/s©^8& 



— raw — 



(9) 

15 

coo6i] mmm 6 ) mmtm (wnmm amm 

JRBMtBUfc. nMM5tmm\zVT> PTFES[6]S 

1 4tmmi 5*mkwfc\sit. imLitnm 

0- SST^SW JM5!l:T8VJftiJ«6 5, 5' ' ' ' 
-^^fJW^^>+3 : *7i> (KTDMQqT) * 

1 6 fcLT*»Ufc. *>?Xt- 
>#--MClO mg©DMQqT£Aft> jSg*£#>5g£Kn£'C 
©ESSSlOcmtU SttJoJ»K,fc»>fTo&. CCD*** 
»C»nfc««»426~27AT»D» DNQqTJB©9&ttrr50 10 
0 nmT&tpfc. *&H©H, *?©7-**JMI»100tf 
id, ^**^fttt6raT!fls«fcfifcK HJSfll 5 <*: 
ICFETjgfSfPS^ 

[0 0 6 2] SSIC, SfeMM5^n«|<!>^ftlCT»T«!) 

1- V&tt*»jeU ^»gS^Je>S:t::53.5X10- s c 

v-xxtf h n >*efcBJjD$n^m^©^ipji p t 

FE»*Effl«fc©3in«|j*-S;5ttfc. *&, y-xs 
H W >«® fcft "13 nsm#©7j|6) t P T F Eftfr 
Effl«i©35FflfcSltlCB»£UfcFETSlH t fc, ifcfcia a? 
• »Ufc*TfcH«©*#FCTft£«U 
^fte^Y^MKOO/ii, ?**;kB6iimfcTff§IU 
4.74X10-^ cm 2 /V/s©#»«7>t#S*U jUJUMS^^S 

(JfctfcflD &&Mt(100nm) )&«3iMK:»jfcSnTV>*ii- 
F-73n&$' U n >3S*©SH»MUR±fc, SISS^ 5 1 

E«Hc#^©y-*atfFw ut. *n 

(CDMQqT SSI^tfc. sR^S^JsSUTV^VifllO^'J 3 30 

*MDW*CifcJ:t)» 5"J 3 MM 
£l,TFET*?*fl«l/&. *ttlWST(P«l/fcFE 
T ^ fcfc « ? - v *;HM*200 um. * JMIttta 

[0 0 6 3] mrnms tmm<D¥m\z£Q&m&*iHib 

COPTFEElflI«ft»fcriCBIQQl fcS'U 
3 >*»fc«±fcS»**U&FET*?fc:feV»TH» 
»S*t2. 5X10' cm*/V/sT*ofc. fc*S, 5, 
5' ' ' ' -5>)<W>-f>^t7i>«)6)Jtt 40 
#H¥4- 1 3 3 3 5 1 ^SlC^SftSfBiiSI;:^ 

[0064] (^jsai 7 ) ®mtm&ma\zMi$.znT 

t^n-H-^nfc->'j3>S«l 1 ©&B8fbl8IJ:l;:!S 
JSW5£H«KUT. PTFEEtfMl 4 i«ffil 5£ 
IWSSLit. £©&, «ffi©-$£7;i<S#-f Jl^lc 
TSV>ft#S5, 5' ' ' -i?*?;*,***- jr?4-7 
i> (OTDMQtT) Rtf5. 5' ' ' ' 
i")^*ft7x> («TDMQqT) ]R 
^tt. *>^Xx>#-MC6.6oig©DMQtTRtf3.4mg©D 50 
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MQqT^-en-enAn. ^is*>^s«ss-c©!E8i$io 

fe«^«24~26 AT*o£. HJS^5t^lrFET^ 

^steau *£*wfc*tmi*^©?**jMitt2o 

?**Jl/£l*6mm£lfc. JBIM 5 & MHO* 
id 3. 6.4X10 -*ci > /V/s&V>3JKt>tMl 

[0 0 6 5] WQtT:fe«klXDMQqT£yffiStt&*. 

mm\zm%n,xTET% : ?*tt&Lttm&\zn, 2.9x1 

0 2 cm 2 /V/s©#IWl£*§;fc. £ £"P, jg-&f*^'J^ 

£4n*fc©Ttt&K **is«©*^k*v»t 

t>y-*fttf H W >»SlcBWlD3n^»»©^(pJt p 
TF E^ElSj^tW^lfiJS-S^-B-fc. 
[0 0 6 6] 010 KDMQtT/DHQqT *g£8IBS(DMQtT/DMQ 

qiotta**, i/dowex** h 46onm£4 

OOnm&tf 500nm<>;430Diii© fJ*n^nDMQtT:fe<ktfD 
MQqTfc»JBSn» PTFEE|fiJ«lt¥fr©!Sbtfll**cn 

•&JWI»C*V>T'bPI^©ft^»<0»^ft*W^ICPTF 
EEl^lC¥frfcEftUTV>5£££*9fcLTV>.5. 
[0 0 6 7] **itttWtUT> PTFEBS|p]Ig|£8fc 

»«#LTff«l/&FET*^IC*V»TJ4. WUEi** 
n^n, 1. 4X 10- * cm 2 /V/s&tf2. 5X 10- 4 cm 1 A/sXSo 
It, dn«fcD> *£iK0|©&ft&li, DMQtlfeJctflJMQqT 
*«CD%OtifcttLT-€-n-en460Rtfl30«Kl>«[T?* 
oft, -jRK, *ij^7i>0#»ffla^*0* 
inHC#oTlflJ±-r-5©T, DMQtT£DMQqT<J;©ig£*^5 

*mS^©*5tC2a«©^'Jrf^yx> 
[0 0 6 8] ^*5, 5, 5' ' ' -*?*m/9*>*-9 

?-*yx.>®&ffiz, wm¥4 - 1 3 3 3 5 m&mz 

&e>ft*&mz$t-o1t. 

mmw8) mkitm (500 am) *%it»rtsnT 

V>S n - H-^nfc^U 3 >S« 1 1 ©9RMftKlC. 

mtM5 tmmizvx, PTFEErsini 4tisi 5 

SJH*K»*bfc. £©SF?*|jg±KlSMXfcT*5' 
l^^KW^S-a-ft^'J (2->h^'>, 5- (2' -X 

5=-;v\4->;i"*=¥'» -1, 4-7xxk>tf-k» 

(£1TMEH-PPV) j8*4Xtf>3-^>^i6KTHl* 
L. KW*5150nm©MEH-PPVEl6]»ES:^SL/fe. C© 

6BiDT*ofc. ^Jfi^5tR«tC^»i«$^»fci^ 
^5. 1.2xlO-»ciF/V/»T»ofc. 
[0 0 6 9] tfc«^<»:bTPTFEE(6]ISl 4 30»fP«S 
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feLTc&M. 4.2X10<cni J /V/sT&o/t. 
*«ff©*lfiltPTPE«HFi!lttit«>*Kd*HR** 
[0 0 7 0] *&Jfi«tC:i3V»T, MEH-PPV BI©Efaftli 

©&&»*> t o *> jmwwi? »»* 1 6 1 y- 10 

H-PPV L,T+#fcEfibTV>fc<Tfc. 
©i#;tSftS. ^JSWfc^tSPTFEEfiBt©^ 

[0 0 7 1] fcfe, HJfi098C4JViTMEH-PPVet 

flCioTFE TSmJIiSJbfc*-* * h LT> 31 

«, »*&©:»RlcEiW«*5n*. (A. y^^ffi : 7 
7*9^ F 7-Y v'y^T.L':?— X : A.Tsumura, H.Koezu 
ka and T.Ando, Appl.Phys.Lett., 49, 18, 1210(198 

6)) ens, -»©&««■ i^^mm, a««BBfpi©« ^ 

fcA.Wm 77*5-f H 7^7y?7l-*-X3S49 
#1210H(A.Tsumura et al, Appl.Phys.Lett., 49, 18, 
1210 (1986) ) » n ? -f X© U 3 >3&± fC -> >J 3 >g| 
fcKfcRtt. * U (M*^W^7x » 
IttTFET^^^iSUfcA.TU-^ ffi. 77*7 
■i F 7<<=Jy97, l^-Xfg53#195H(A.Assadi, C. 40 
Svensson et al, Appl.Phys.Lett., 53, 3, 195(198 
8)), n^^X©->Un>S«±IO'Ja>^KSSi 
tt, #U7i^l'>£#®¥&#®£LTFET5{l^£ 
f^KLfcI.H.^D>y7 > €, ^-f^^-m335^137H 
(J.H.Barroughes, C.A. Jones and R.H.Friend, Nature, 
335, 137 (1988))^aW£n*. Z\<D&iZ&^X. ft 
EAwttSBICfc^T^ *5«k-€-4xl0-<cm J /V/s©L''<;l' 
©it«Wii5V^i!l«S«-r*'J 7*-U>¥-U>£tz 

\Z%^X*>mz%}%i>^K -?"LT. :©7irv>t 50 



ftM¥7-2 0 6 5 9 9 

-i/>^g#©>pTt>. meh-ppv «fiin&^e$wi- 

«§:K$Hf©«ttfc"3ttTW:, «*ttl!S&©:*lRfc:E- 
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